Vasoactive intestinal peptide stimulates plasminogen activator activity by cultured rat granulosa cells and cumulus-oocyte complexes.
Vasoactive Intestinal Peptide (VIP), originally considered to be a gut hormone, has recently been found to increase estrogen and progesterone production by ovarian granulosa and luteal cells. Because several studies indicate that granulosa cells and oocytes are capable of producing plasminogen activators, we have studied the effects of VIP on plasminogen activator activity in cultured granulosa cells and cumulus-oocyte complexes collected from the ovaries of hypophysectomized, estrogen-treated immature rats. Using sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) followed by a fibrin overlay technique to assess plasminogen activator activity, we observed that treatment with VIP stimulated the secretion of tissue-type plasminogen activator (tPA), but not urinary-type plasminogen activator (uPA), in a dose-dependent manner by cultured granulosa cells as well as by cumulus-oocyte complexes, but not by denuded oocytes. However, preparation of cumulus-free oocytes from cumulus-oocyte complexes which had previously been treated with VIP indicated substantial increases in tPA activity within the oocyte. The actions of VIP on tPA activity in granulosa cells were specific, because other closely related peptides (PHM-27 and glucagon) were ineffective. These effects of VIP, in addition to the previously observed effects on steroidogenesis, suggest that VIP may be an important regulator of ovarian function.